Background and aim: Inflammatory bowel disease (IBD) refers to a group of complex and chronic conditions that requires long-term care delivered by a group of healthcare professionals through a multidisciplinary care model. We conducted a systematic review to examine and understand the role of healthcare professionals in the primary care management of IBD, and identify the gaps in IBD management that could be filled by primary care providers such as general practitioners (GPs) and pharmacists. Methods: The search strategy retrieved published studies from five databases, and eligible articles were assessed for quality. A gray literature search of the websites of organizations was also undertaken. Results: Twenty-one studies were included, of which 19 were peer-reviewed research articles and two reports were from organizational bodies. Although studies have shown the roles of GPs, pharmacists, dietitians, and psychologists in IBD management, nurses and gastroenterologists were the key drivers delivering specialized care to IBD patients. Many key services are accessible only for hospital inpatients (tertiary care) or through outpatient clinics (secondary care) with an absence of a multidisciplinary approach including GPs and pharmacists. Conclusion: Gastroenterologists and nurses have an important role in the delivery of care to patients with chronic gastrointestinal diseases including IBD, coeliac disease, irritable bowel syndrome, and functional dyspepsia. The role of nurses includes provision of specialized care to IBD patients, as well as supportive care such as education, monitoring of therapy, and ongoing assistance. The available evidence shows many opportunities for primary care providers to play a more active role in the management of IBD patients.
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Introduction
The global burden of gastrointestinal disease is increasing and has been estimated at 6-60 billion cases annually. 1 Gastrointestinal diseases range from those with minor self-limiting symptoms to those with chronic debilitating symptoms such as abdominal pain, weight loss, fatigue and tiredness, and changes in bowel habits. [2] [3] [4] Inflammatory bowel diseases (IBDs) are chronic diseases of the gastrointestinal tract that are among the most burdensome and difficult to manage even though the prevalence is only 0.4% in the general population. 5, 6 IBD can be classified into two major types, 3,7-9 Crohn's disease (CD), which is incurable and is associated with an increased mortality risk, and ulcerative colitis (UC) that can only be cured with total colectomy. [2] [3] [4] 10 In addition to the overall impact on the quality of life, IBD affecting the colon is also an important risk factor for colorectal cancer. 3, 8, 9 IBD is among the top five most expensive gastrointestinal diseases to treat 11, 12 and incurs considerable social costs and reduces patients' quality of life. 8 It has been referred to as "an emerging global disease" of the developed world, 8 but recent literature has also shown an increasing incidence in developing nations as they have become more industrialized. [13] [14] [15] Because of its high morbidity and increasing prevalence and costs, IBD management is an issue of considerable concern. 4, 8, 13, 16 Onset usually occurs in early adulthood and thus IBD requires lifelong management. 3, [7] [8] [9] When these factors are considered, IBD represents a disproportionately burdensome and costly disease relative to disease prevalence, and as the incidence and burden of IBD continues to rise, improved IBD management is essential. 6, 17, 18 The aim of IBD management is to induce and maintain remission and ultimately improve the patients' quality of life while reducing burden of disease. Furthermore, IBD is a complex condition that often requires a multidisciplinary team approach to achieve optimal quality care. 7, 8, [19] [20] [21] In other chronic conditions such as diabetes and asthma, multidisciplinary team approaches have led to marked improvements in multiple aspects of chronic disease management. Diabetic patients now have improved glycated hemoglobin (HbA1c) levels, improved medication adherence/compliance, and access to education and support through collaboration with specialists, general practitioners (GPs), pharmacists, dietitians, physiotherapists, and other healthcare professionals. [22] [23] [24] [25] [26] [27] [28] [29] However, the role of healthcare professionals in the primary care management of IBD management is not yet clearly defined. Although there is increasing research in the field of IBD, much of it relates to specialist management in secondary/tertiary care settings with limited reports, highlighting the role of healthcare professionals in the provision of IBD care in the primary setting. 30 The purpose of this systematic review is therefore to examine the roles of healthcare professionals involved in the management of IBD in contrast to their roles in the management of other chronic gastrointestinal diseases in the primary care setting. A secondary aim is to identify the gaps in primary care IBD management and to explore potential roles for allied/PCPs (primary care physicians) to deliver care to IBD patients.
Materials and methods
This systematic review follows the Preferred Reporting Items for Systematic Reviews (PRISMA) guidelines 31, 32 as outlined later.
Search strategy and study eligibility. A systematic search of five bibliographic databases (Medline, Embase, CINAHL, PsycINFO, and Scopus) and of the gray literature was conducted to identify studies relating to the roles of healthcare professionals in IBD. A separate search in the Cochrane database was performed to identify systematic reviews with the same content.
Review articles, editorials, notes, commentaries, non-original studies, and studies focusing only on secondary or tertiary care were excluded. The inclusion criteria were articles published in English with a date restriction of 1970 onwards, and experimental and observational studies that reported inventions describing any services delivered by medical and/or allied healthcare professionals related to the management of patients with gastrointestinal diseases in a primary care setting (see Table S1 , Supporting information). The study design included randomized controlled trials (RCT), non-randomized control trials, and cohort and case-control studies.
There is a paucity of published literature about the primary care management of IBD, and the initial search (for IBD) resulted only in articles relating to specialist care by gastroenterologists and hospital nurses in secondary and tertiary settings. Therefore, the search terms were broadened to include chronic gastrointestinal diseases. Although the needs of individuals and treatment options in IBD are different from other chronic gastrointestinal diseases, the management is somewhat similar because it also involves a multidisciplinary team approach; the revised strategy also provided a useful platform to examine the roles of other healthcare professionals.
The key search terms used the following three Medical Subject Headings (MeSH): disease (gastrointestinal diseases, IBD, coeliac disease (CeD), irritable bowel syndrome (IBS), and dyspepsia), setting (primary care/community), and profession (healthcare professionals-nurses, gastroenterologists, GPs, dietitians, and pharmacists). To conduct the search in the gray literature, the websites of professional organizations/societies (see Table S2 ) were assessed, and a manual bibliographic search of the conference abstracts arising from the systematic search was performed. Furthermore, a general search using the Google search engine was performed, the first 100 results of which were then reviewed.
All duplicate articles were removed. The overall screening for title, abstract, and full text was completed by two independent reviewers (SP and MP) who assessed the eligibility of each article based on the inclusion and exclusion criteria. Disagreements were resolved via consensus.
Quality assessment. Because of the wide range of study designs, an adapted version of the quality assessment criteria, as defined by Nagpal et al. 33 and Turner-Stokes et al., 34 as well as a 3-point ordinal scoring scale, were developed. The same two reviewers independently evaluated the quality of each study. Cohen's kappa 35, 36 was used to indicate the degree of agreement between the two reviewers regarding the quality of this review. Studies with scores of less than 7/20 were deemed to be of poor quality and were therefore excluded.
Data extraction. The study characteristics of the included articles were systematically entered into a customized spreadsheet (see Table S3 ) and included bibliographic reference (first author, year, and reference number), study design/methodology, study population (healthcare professionals), key findings (results and conclusion), level of evidence, and comments on the document. The extraction process was performed by two reviewers (SP and MP).
Results
Study selection. In all 3663 citations were identified from five databases, and 41 potential studies were selected for full-text screening ( Fig. 1 ). Of the selected studies, twenty-two did not meet the inclusion criteria and the remaining studies (n = 19) were appraised for quality. [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] In the search for gray literature, six potential documents were found in the web pages of two organizations, namely Crohn's and Colitis Australia (three documents) 7, 8, 57 and Crohn's and Colitis UK (three documents) [58] [59] [60] ; two of these documents were relevant and met the study criteria. 7, 58 Thus, a total of 21 articles provided relevant information on the roles of healthcare professionals in gastrointestinal diseases. 7, [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] 58 Assessment of quality. During quality appraisal, the maximum score achieved for the studies included in our review was 19 out of a possible 20 (deemed high quality) and there were 12 articles included in this category, 7, 37, 38, 44, 47, [49] [50] [51] [52] [53] 56, 58 of which nine articles (with scores of 7-13) were of medium quality. A Cohen's kappa index score of 0.8 demonstrated a degree of substantial agreement between the two reviewers (SP and MP).
Description of studies. With regard to the study design or methodology, just under one-third of the studies used qualitative methodology 41, 43, 45, 48, 53, 54 and most used quantitative methodology, 37, 38, 40, [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] 55, 56 including randomized control trials, 44, 50 cohort study design, 52 cross-sectional study design, 48 non-randomized intervention study design, 38, 40, 45, 46, 49 pilot study design, 55 and studies with mixed methodology, 43, 45, 53 which also included observational study design examining quality standards 7, 58 (Fig. 2) .
Of the included studies (n = 21), the majority related to IBD (n = 11), 7, [41] [42] [43] 46, 48, 51, [54] [55] [56] 58 six studies were of IBS, 38, 40, 42, 44, 49, 50 two investigated CeD, 37, 53 one study examined dyspepsia (including functional dyspepsia [FD]), 45 two studies were associated with the symptoms and management of gastrointestinal diseases in general, 47, 52 and one study assessed more than one gastrointestinal disease. 42 The setting and research focus of the studies typically came from European countries such as the United Kingdom, Sweden, Netherlands, Germany, Belgium, Denmark, and many more, followed by other westernized countries such as Australia, Canada, and the United States of America involving urban (including metropolitan) and rural locations.
Gaps in care is a research focus specific in IBD among chronic gastrointestinal diseases. The included studies were classified according to the following four key themes: perception (9 studies), 37, [41] [42] [43] 48, 51, [54] [55] [56] disease management (11 studies), 38, 40, [44] [45] [46] [47] 49, 50, 52, 53, 56 (9 studies), [41] [42] [43] 48, 51, 54, 55 and burden of disease (three studies). 7, 46, 58 Almost half of the included studies (n = 9) related to more than one theme, such as perception, gaps in care, and disease management [41] [42] [43] 46, 48, 51, [54] [55] [56] and appear to be more evident in IBD than other gastrointestinal diseases, such as CeD and dyspepsia ( Fig. 3) .
Perception studies focused on understanding the views and opinions of key stakeholders including gastroenterologists, nurses, patients, and other healthcare professionals (i.e., psychologists, dietitians, GPs, psychiatrists, pharmacists, and physiotherapists) whose primary goal was managing various aspects of IBD. [41] [42] [43] 48, 51, [54] [55] [56] Studies examined patients' willingness/concerns regarding an IBD nurse telephone follow-up service, the long-term follow-up method in the management of CeD, healthcare professionals' views on improving therapeutic adherence in UC, their perceptions of fatigue and its impact on patients with IBD, and nurses' views on the provision of IBD services. 37, 41, 46, 54, 56 Disease management studies evaluated the effectiveness of interventions in the management of a variety of chronic gastrointestinal diseases such as IBD, IBS, CeD, and dyspepsia (including FD). 38, 40, [44] [45] [46] [47] 49, 50, 52, 53, 56 Studies explored self-management, the effectiveness of nurse-led interventions, adherence to pharmacist advice, and the effectiveness of pharmacist/pharmacy-led testing in a targeted case-finding service. Studies investigating gaps in care addressed the lack of or variation in available care in the management of IBD, including gaps in communication (between primary care and specialized care providers), knowledge gaps among healthcare professionals, and the variation in the provision of IBD management and care. [41] [42] [43] 48, 51, 54, 55 Finally, burden of disease studies evaluated the impact of gaps in and the delivery of IBD care that affect the overall management of IBD. 7, 46, 58 Although all four themes were present in IBD, it was not the case for the other chronic gastrointestinal diseases, namely IBS, CeD, and FD/dyspepsia. IBS was evident in three themes, namely perception, disease management, and gaps in care, whereas CeD was present in perception and disease management, and dyspepsia (including FD) was only identified in disease management. Disease management was the only theme present in all four of the chronic gastrointestinal diseases. Burden of disease was only identified in IBD but was not a focus in CeD, FD, and IBS. Approximately 41% (n = 9) of IBD research studies involving healthcare professionals investigated gaps in care, and this appeared to be a major research topic. In contrast, IBS had only one study looking at gaps in care and CeD and FD had no studies; the majority of the focus for these conditions was on disease management. This may reflect the fact that IBS, FD, and CeD have more focus on the primary care of the patients than IBD, which is largely managed by specialists and nurses. This can lead to gaps in care, and indeed all of the reviewed studies showed that gaps in care was the predominant theme in IBD research literature. 7, [41] [42] [43] 48, 51, 54, 55, 58 This indicates that there are gaps in care in IBD management, which is not evident in other chronic gastrointestinal diseases.
Gastroenterologists and nurses are the predominant healthcare professionals in IBD management. Gastroenterologists and nurses were identified as the key care providers in IBD and IBS. The most common roles of nurses were categorized into four types of management (Table 1) . While eight studies were associated with only a single group of healthcare professionals (four were associated with nurses 46, 51, 55, 56 and four included pharmacists 45, 47, 52, 53 ) , the remaining 13 studies were associated with more than one healthcare professional. 37, 38, [40] [41] [42] [43] [44] [48] [49] [50] 54 Twelve studies (24%) investigated the role of nurses, 38, [40] [41] [42] [43] 46, 48, 49 ,51,54-56 10 (20%) were associated with gastroenterologists 37,38,41-44,48-50,54 ; 5 (10%) studies involved pharmacists, 41, 45, 47, 52, 53 dietitians, 37, 38, 41, 48, 49 and other healthcare professionals (surgeons, 48 social workers, 38, 41 and hypnotherapists 40, 50 ); while 8% (n = 4) involved psychologists 41, 44, 48, 49 as well as GPs, 37,41,50,54 6% (n = 3) 41,48,49 included physiotherapists, and 4% (n = 2) involved psychiatrists 41, 48 (Fig. 4) . In the management of IBD alone, two studies involved multidisciplinary teams.
Overall, the studies reported that 10 health professionals were involved in IBD management compared to other chronic gastrointestinal diseases, for which the statistics were eight health professionals in IBS, four in CeD, and one in dyspepsia/FD ( Table 2 ). Those health professionals frequently contributing to IBD and IBS management included gastroenterologists and nurses followed by less commonly listed health professionals such as dietitians, psychologists, GPs, and physiotherapists, whereas the roles of pharmacists (hospital), surgeons, and psychiaristists were identified in IBD and social workers and hypnotherapists in IBS. In constrast to IBD and IBS, CeD showed an engagement of fewer health professionals such as gastroenterologists, dietitians, GPs, and pharmacists. Pharmacists were identified as the only non-specialist health professionals involved in IBD, CeD, dyspepsia (including FD), and gastrointestinal diseases in general. Gastroenterologists, dietitians (non-specialist), and GPs (non-specialist) were commonly identified as health professionals involved in the Provide education and counseling on disease and drugs, run helplines, and provide inpatient support Clinical management 7, 38, [40] [41] [42] [43] 46, 48, 49, 51, [54] [55] [56] [61] [62] [63] Involving patient assessment, monitoring response to treatment, delivering treatments and services, for example, nurse-led hypnotherapy, anemia screening by nurse-led service, and administer and monitor biologics Research and advocacy 7, 46, 63 Conducting clinical IBD research 
Discussion
The aim of this review was to understand the roles of healthcare professionals in the management of IBD, while also identifying potential gaps in IBD management. Our study highlights the reliance on nursing and gastroenterologist's specialist care in the management of IBD. While this trend was similar to care utilized by IBS patients, studies in IBD tended to emphasize a research focus on gaps in care concerning the management of patients; a similar research focus was not evident in IBS or other chronic gastrointestinal diseases. Although there was limited literature pertaining to primary healthcare providers in the management of IBD overall, these findings may reflect that IBD management, in practice, does not effectively utilize primary healthcare providers, while management of other chronic gastrointestinal conditions has greater reliance on primary care. 48, 64, 65 These findings provide important insights into both the impact of IBD on patients and the approaches to IBD management by healthcare professionals, indicating that the current primary care management of IBD could be optimized and such a strategy could effectively address perceived gaps in care in IBD management.
A key finding of this study was the extensive involvement of nurses and gastroenterologists as the key providers in the care of IBD patients as well as those with IBS. This is consistent with other published literatures, demonstrating that nurses are already known to be integral in the management of IBD patients. [66] [67] [68] Common roles for nurses providing care to IBD patients relate to educational/supportive management, patients and systems management, clinical management and research, and advocacy. 66, 68, 69 Nurses involved in IBD care also have roles as "IBD educators" to ensure the delivery of IBD care associated with hospital services, including assistance with pre-operative preparation and practical stoma training, nurse-led colorectal clinics, and ongoing education and stoma-related support. 59, 66, 67 There was, however, only limited engagement from other healthcare professionals such as GPs, dietitians, psychologists, and pharmacists. 7, 48, 58 This demonstrates that IBD is predominantly a specialist-managed condition. In contrast to other chronic gastrointestinal diseases, IBD, because of its complexity, requires ongoing involvement from gastroenterologists during the course of the disease, that is, lifelong specialist management of IBD patients. While it is important to have specialist care, it nevertheless places a disproportionate burden on gastroenterologists, who often have to manage all aspects of the disease. Some examples of these are managing adherence to maintenance therapy, giving advice regarding smoking cessation, giving advice on vaccinations and travel, and screening for colorectal cancer and osteoporosis. 8, 70 Given that chronic gastrointestinal diseases such as IBD, IBS, dyspepsia, and CeD are all very different diseases in presentation, severity, treatment, and patients also having very different needs, the overall goal for managing these diseases remains the same: Through multidisciplinary team approaches, to achieve disease control, maintenance of control, improved quality of life for patients, and a reduced burden of disease. However, in IBS, CeD, and dyspepsia, much of the management occurs in primary care mostly involving PCPs. In an organic disease such as CeD, although patients are still managed by the gastroenterologists for routine monitoring, PCPs such as GPs, pharmacists, and dietitians are involved in the ongoing management of these patients as they require a lifelong elimination of all gluten-containing grains. In IBD, the complexity of management requires the contribution of multiple healthcare professionals. An ideal IBD team should involve gastroenterologists, surgeons, nurses, dietitians, psychologists, pathologists, radiologists, and pharmacists as outlined in the current Australian IBD Standards. 57 It is interesting to note that the current Australian IBD Standards do not consider GPs as an integral part of an ideal team. 57 Although it would be noteworthy to explore why PCPs were not considered important in the care of patients with IBD, none of the research papers identified in this review provided any insights into this phenomenon. Evidence in literature suggests that the lack of PCP importance is because of a lack of training or education regarding the disease as well as suboptimal knowledge and comfort in disease management. 30, 71 This may be as a result of a gap in the provision of supportive education tools for primary care practitioners to provide IBD care. The available guidelines and tools may be helpful, but not suited to primary care practices and are mostly targeted for specialists. 70 In addition, PCPs care for few IBD patients on a regular basis, which may influence the lack of knowledge and the level of comfort in general with IBD and patients. 71 Current management of IBD can be optimized through increased knowledge of and familiarity with IBD among PCPs along with accessibility of care for patients. The out-of-hospital care for IBD patients that could lead to clinical benefits does not necessarily require gastroenterologists or specialist care, but rather could be provided by IBD nurses and extended roles of PCPs such GPs, pharmacists, psychologists, and other healthcare professionals. 71 In these instances, the care of patients with IBD would generally pertain to safety monitoring of immunomodulators and biologics, encouraging adherence and compliance, early detection of flares where the patients avoid seeking further medical advice and answering health and lifestyle concerns. 30, 71 This "specialist" model of IBD disease management reveals the absence of a multidisciplinary approach that should include PCPs (GPs and pharmacists). Interestingly, despite research demonstrating the benefits of a multidisciplinary team approach, we found gaps in the provision 20, 48, 72, 73 It is clear that the benefits of having a multidisciplinary team are multiple, namely, improved continuity of care and reduced associated healthcare costs in the management of patients. 7, 8, 16, 58 As previously mentioned, and in accordance with other studies, we found roles for, and benefits of, nurses in the management of chronic gastrointestinal diseases such as IBD. 66, 68, 69 Although nurses are known to play an integral role in IBD management, this review identified gaps in primary care. The care delivered by nurses is generally provided in secondary/tertiary settings, that is, in hospital as an inpatient or in clinics as an outpatient, 7, 58 and such services are not readily available or accessible in primary care settings, contributing to gaps in the provision of care for IBD patients. This could be optimized if PCPs, such as GPs and pharmacists, were more involved in IBD care. A lack of understanding and of the available literature has created a sense ambiguity surrounding the roles of PCPs in the management of IBD. We found gaps in the continuity of care between secondary and primary healthcare professionals; for example, issues related to the information provided to patients by healthcare professionals may be contradictory, [41] [42] [43] 74 there can be a lack of educational tools to assist healthcare professionals in the management of patients with IBD, and there is a paucity of published literature on the primary care management of IBD. 30, 71 In particular, studies showed inconsistent or variable IBD care for patients, 7,58 knowledge gaps among healthcare professionals, [41] [42] [43] 48, 54, 56 a lack of guidelines for primary care practitioners to provide quality of care, 30, 48 and a communication gap between patients and specialists/GPs affecting the delivery of IBD care. 48, 51, 71 Interestingly, a contributing factor to gaps in care could be associated with variations in the perceived understanding of disease control between patients and gastroenterologists as outlined in studies by Rubin et al. and Holt et al. Specialists and clinicians vary in their treatment patterns and recommendations and this can lead to challenging IBD management for patients. 75, 76 Although these demonstrate gaps in care, they also underline the need for suitably tailored guidelines for PCPs, thereby clarifying their roles and enabling them to deliver optimal IBD care. Patients often initially present to their PCPs with symptoms or complications of IBD. PCPs are instrumental in providing not only acute care but also individualized preventive care to IBD patients. Preventative health maintenance is essential for the optimal management of IBD patients 70, 77 ; however, studies have shown that these patients are at high risk of not receiving maintenance care and/or screening. 8, 19, 64 As reported by Andrews et al., Bennett et al., and a 2013 report Improving Inflammatory Bowel Disease care across Australia, 8, 30, 64 this can provide opportunities for PCPs to optimize care in key areas in IBD. Examples of this include managing adherence to therapy, monitoring treatment efficacy, smoking cessation, vaccination, screening for cancers (skin, colorectal cervical), and providing education on selfmanagement. 64, 77 Collaborations involving primary healthcare professionals; GPs and pharmacists; and secondary/tertiary healthcare professionals, nurses, and gastroenterologists can work synergistically toward achieving efficient and improved patient outcomes that could indeed help to significantly reduce both the economic and the clinical burdens of IBD. 16, 48, 78 The studies included in this review differed in their design, outcomes, and measurements, and this heterogeneity reduced our ability to make a more precise assessment of key trends. Many of the qualitative studies had only a small sample size and provided merely descriptive information, with limited scope for transferability, and because of this, the results may have been dominated by one group of healthcare professionals. However, in terms of generalizability, while there may indeed be differences in health systems and in practices, the findings from some studies from other countries support those from Australia.
Conclusion
Multidisciplinary teams provide better care to IBD patients but are rarely implemented in practice. Gaps in care is a research theme that is largely associated with IBD and may be because of the absence of a practical multidisciplinary model of care. Patients with IBD have significant disease-related complications, which can be present even when the patients may be in remission. PCPs are uniquely placed to facilitate and deliver an integrated multidisciplinary model of care to IBD patients. Despite its limitations, this review has provided a valuable insight into the roles of healthcare professionals in the management of patients with IBD as currently little data exist on the primary care management of IBD. However, further research is still needed to explore opportunities for timely interventions and proactive management, by means of which the economic burden of this disease can potentially be reduced and the care of IBD patients optimised.
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